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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cold cathode lamp capable of 
immediately starting even in the dark of a periphery illuminance of 0. 1 lux or 
below. 

SOLUTION: The cold cathode lamp is provided with the glass tube 2 in which a 
phosphor layer 3 is formed on inner surface thereof, electrodes 5a are provided 
at both ends thereof, and an enclosed material is sealed in. A first coating 8 
consisting of a metal for promoting startup is provided at least onto one of the 
electrode 5a. By providing a second coating 9 consisting of the metal for 
promoting the startup on the inner surface of the glass tube 8 in proximity to the 
first coating 8, a weak discharge is generated between the second coating 9 and 
the electrode 5a or between the second coating 9 and the first coating 8. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] the cold cathode lamp which prepared the electrode in the both ends of 
the glass tube with which the fluorescent substance layer was formed in the inner 
surface, and sealed the enclosure matter - it is -- one [ at least ] electrode -- 
start-up assistance -- public funds - the inner surface of said glass tube [ the 1st 
coat which consists of a group is prepared and / near one / said / electrode ] -- 
said 1st coat -- approaching - start-up assistance -- public funds - the cold 
cathode lamp which prepared the 2nd coat which consists of a group. 
[Claim 2] The cold cathode lamp according to claim 1 in which the 2nd coat was 
formed in the location which does not lap with said fluorescent substance layer 
formed in the inner surface of a glass tube. 



[Claim 3] The cold cathode lamp according to claim 1 or 2 with which the 
configuration of said electrode prepared said 1st coat in the periphery by the 
shape of a tube. 

[Claim 4] A cold cathode lamp given in any of claim 1 whose 2nd coat is alkali 
metal, alkaline earth metal, or such mixture - claim 3 they are. 
[Claim 5] A cold cathode lamp given in any of claim 1 which formed the 1st coat 
with an alkali metal compound, alkaline-earth-metal compounds, or such mixture, 
and formed the 2nd coat with alkali metal, alkaline earth metal, or such mixture - 
claim 3 they are. 

[Claim 6] The cold cathode lamp according to claim 5 which formed the 1st coat 
with the caesium compound and formed the 2nd coat by caesium. 
[Claim 7] It faces manufacturing the cold cathode lamp which prepared the 
electrode in the both ends of the glass tube with which the fluorescent substance 
layer was formed in the inner surface, and sealed the enclosure matter. The 
enclosure matter is sealed, one [ at least ] edge of said glass tube - start-up 
assistance -- public funds, while arranging the electrode which has the 1st coat of 
a group The 2nd coat is formed in the location which does not lap with said 
fluorescent substance layer which energized and aged the current exceeding 
stationary lighting current to said electrode, carried out sputtering of said 1st coat 
according to this aging, and was formed in the inner surface of a glass tube. The 
manufacture approach of the cold cathode lamp which ends said aging in the 
condition that the 1st coat does not disappear from the front face of said 
electrode, and forms the 2nd coat in the inner surface of the 1st coat and said 
glass tube on the surface of an electrode. 

[Claim 8] the inner surface of said arc tube [ it is the cold cathode lamp which has 
the arc tube which prepared the electrode in the both ends of the glass tube with 
which the fluorescent substance layer was formed in the inner surface, and 
sealed the enclosure matter, and / near one / at least / electrode ] - start-up 
assistance - public funds - the cold cathode lamp which prepared the coat 
which consists of a group. 



[Claim 9] the start-up assistance which forms said coat - public funds - the cold 
cathode lamp according to claim 8 whose group is a metal with larger spatter 
yield than the spatter yield by the rare gas ion of the 100-600eV range of the 
base metal which forms said electrode. 

[Claim 10] The cold cathode lamp according to claim 8 or 9 by which the near 
electrode with which said coat which consists of a metal for start-up assistance at 
least was prepared is connected to the high-tension side of a burning circuit. 
[Claim 1 1] A cold cathode lamp given in any of claim 8 said whose electrode is a 
tubed electrode - claim 10 they are. 

[Claim 12] start-up assistance - public funds -- the coat which consists of a 
group - one [ at least ] near electrode -- and a cold cathode lamp given in any of 
claim 8 prepared in the inner surface of the arc tube with which the fluorescent 
substance layer is not formed - claim 1 1 they are. 

[Claim 13] It faces manufacturing the cold cathode lamp which prepared the 
electrode in the both ends of the glass tube with which the fluorescence layer 
was formed in the inner surface, and sealed the enclosure matter. The electrode 
which has a group is prepared, one [ at least ] edge of said glass tube ~ start-up 
assistance -- public funds - said start-up assistance -- public funds -- the high 
current which exceeds stationary lighting current to the electrode of the side 
which has a group - energizing -- aging -- this aging - said start-up assistance -- 
public funds - a group -- sputtering - carrying out -- the inner surface of said arc 
tube -- start-up assistance - public funds -- the manufacture approach of the cold 
cathode lamp which forms the coat which consists of a group. 
[Claim 14] The manufacture approach of a cold cathode lamp according to claim 
7 or 13 that an aging current is about 3 times from the twice of stationary lighting 
current. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the cold cathode lamp used for back lights, such as 
various liquid crystal display equipments, especially, even if this invention is the 
case that ambient illuminance is low, it relates to the cold cathode lamp with 
which the good starting characteristic is acquired. 
[0002] 

[Description of the Prior Art] As for the cold cathode lamp used being included in 
a liquid crystal device, periphery light cannot arrive at a cold cathode lamp front 
face easily on the structure of a liquid crystal device, and the ambient illuminance 
near the cold cathode lamp tends to become the bottom of a dark environment 
10 luxs or less. Thus, when the cold cathode lamp was put into operation under 
the dark environment and the initial electron numbers in the cold cathode lamp 
used as the cause of discharge run short, under an original bright environment, 
the start up comes to take the time amount for a number - dozens of seconds to 
what is put into operation less than [ 500m second ]. Generally, in the cold 
cathode fluorescent lamp used for a liquid crystal device, the instant start up 
under a dark environment 0.1 luxs or less is demanded, and it goes ahead with 
the talk about start up of the cold cathode lamp under such a dark environment 
hereafter. 

[0003] In order to improve the dark starting characteristic, the cold cathode lamp 



which applied the electron emitting material which becomes JP,4-121944,A from 
the metallic oxide of the aluminum oxide and magnesium oxide which emit an 
electron to the bulb inner surface near the cold cathode with the stimulus energy 
below a work function the inside of dark, a zinc oxide, or lead oxide is indicated. 
[0004] Moreover, the cold cathode lamp which put the caesium compound on the 
electrode at JP,2001-15065,A, and has improved the starting characteristic is 
indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the cold cathode lamp 
constituted as mentioned above, although an improvement is found by the dark 
starting characteristic, the late thing of start up is still in it. Moreover, although the 
starting characteristic in a dark condition was early on the average compared 
with that by which the cold cathode lamp which applied the electron emitting 
material does not apply an electron emitting material to the inner surface, the late 
thing of the starting characteristic was too contained in inside fairly. 
[0006] This invention solves said trouble and it aims at offering the cold cathode 
lamp which ambient illuminance can put into operation more promptly in [ dark ] 
0.1 luxs or less. 
[0007] 

[Means for Solving the Problem] the cold cathode lamp which the cold cathode 
lamp of this invention prepared the electrode in the both ends of the glass tube 
with which the fluorescent substance layer was formed in the inner surface, and 
sealed the enclosure matter - it is - an electrode - start-up assistance - public 
funds -- the 1 st coat which consists of a group -- preparing -- the inner surface of 
a glass tube -- said 1st coat -- approaching - start-up assistance -- public funds - 
- it is characterized by preparing the 2nd coat which consists of a group. 
[0008] moreover, the cold cathode lamp of this invention - an electrode - start- 
up assistance - public funds - the ** which does not prepare the coat which 
consists of a group -- the inner surface of a glass tube -- start-up assistance - 
public funds - it is characterized by preparing the coat which consists of a group. 



[0009] The cold cathode lamp of this invention according to claim 1 It is the cold 
cathode lamp which prepared the electrode in the both ends of the glass tube 
with which the fluorescent substance layer was formed in the inner surface, and 
sealed the enclosure matter, one [ at least ] electrode - start-up assistance -- 
public funds - the inner surface of said glass tube [ the 1st coat which consists of 
a group is prepared and / near one / said / electrode ] -- said 1st coat -- 
approaching -- start-up assistance - public funds -- it is characterized by 
preparing the 2nd coat which consists of a group. 
[0010] The cold cathode lamp of this invention according to claim 2 is 
characterized by forming the 2nd coat in the location which does not lap with said 
fluorescent substance layer formed in the inner surface of a glass tube in claim 1. 
[001 1] The cold cathode lamp of this invention according to claim 3 is 
characterized by the configuration of said electrode preparing said 1st coat in a 
periphery by the shape of a tube in claim 1 or claim 2. 

[0012] The cold cathode lamp of this invention according to claim 4 is set they to 
be [ any of claim 1 - claim 3 ], and is characterized by the 2nd coat being alkali 
metal, alkaline earth metal, or such mixture. 

[0013] The cold cathode lamp of this invention according to claim 5 is 
characterized by having set they being [ any of claim 1 - claim 3 ], having formed 
the 1st coat with an alkali metal compound, alkaline-earth-metal compounds, or 
such mixture, and forming the 2nd coat with alkali metal, alkaline earth metal, or 
such mixture. 

[0014] The cold cathode lamp of this invention according to claim 6 is 
characterized by having formed the 1st coat with the caesium compound and 
forming the 2nd coat by caesium in claim 5. 

[0015] The manufacture approach of the cold cathode lamp of this invention 
according to claim 7 It faces manufacturing the cold cathode lamp which 
prepared the electrode in the both ends of the glass tube with which the 
fluorescent substance layer was formed in the inner surface, and sealed the 
enclosure matter. The enclosure matter is sealed, one [ at least ] edge of said 



glass tube - start-up assistance - public funds, while arranging the electrode 
which has the 1st coat of a group The 2nd coat is formed in the location which 
does not lap with said fluorescent substance layer which energized and aged the 
current exceeding stationary lighting current to said electrode, carried out 
sputtering of said 1st coat according to this aging, and was formed in the inner 
surface of a glass tube. It is characterized by ending said aging in the condition 
that the 1st coat does not disappear from the front face of said electrode, and 
forming the 2nd coat in the inner surface of the 1st coat and said glass tube on 
the surface of an electrode. 

[001 6] the inner surface of said arc tube [ the cold cathode lamp of this invention 
according to claim 8 is a cold cathode lamp which has the arc tube which 
prepared the electrode in the both ends of the glass tube with which the 
fluorescent substance layer was formed in the inner surface, and sealed the 
enclosure matter, and / near one / at least / electrode ] -- start-up assistance -- 
public funds -- it is characterized by preparing the coat which consists of a group. 
[0017] the start-up assistance whose cold cathode lamp of this invention 
according to claim 9 forms said coat in claim 8 -- public funds -- a group is 
characterized by being a metal with larger spatter yield than the spatter yield by 
the rare gas ion of the 100-600eV range of the base metal which forms said 
electrode. 

[0018] the cold cathode lamp of this invention according to claim 10 ~ claim 8 or 
claim 9 - setting - at least - start-up assistance - public funds - it is 
characterized by connecting to the high-tension side of a burning circuit the near 
electrode with which said coat which consists of a group was prepared. 
[001 9] The cold cathode lamp of this invention according to claim 1 1 is set they 
to be [ any of claim 8 - claim 10 ], and is characterized by said electrode being a 
tubed electrode, the cold cathode lamp of this invention according to claim 12 - 
or [ any of claim 8 - claim 11]- setting - start-up assistance - public funds - 
the coat which consists of a group - one [ at least ] near electrode - and it is 
characterized by being prepared in the inner surface of the glass tube with which 



the fluorescent substance layer is not formed. 

[0020] The manufacture approach of the cold cathode lamp of this invention 
according to claim 13 It faces manufacturing the cold cathode lamp which 
prepared the electrode in the both ends of the glass tube with which the 
fluorescence layer was formed in the inner surface, and sealed the enclosure 
matter. The electrode which has a group is prepared, one [ at least ] edge of said 
glass tube -- start-up assistance -- public funds -- said start-up assistance - 
public funds - the high current which exceeds stationary lighting current to the 
electrode of the side which has a group - energizing - aging - this aging - said 
start-up assistance -- public funds -- a group -- sputtering -- carrying out -- the 
inner surface of said arc tube -- start-up assistance -- public funds -- it is 
characterized by forming the coat which consists of a group. 
[0021] An aging current is characterized by the manufacture approach of the cold 
cathode lamp of this invention according to claim 14 being about 3 times from the 
twice of stationary lighting current in claim 7 or claim 13. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of each operation of this 
invention is explained using drawing 1 R> 1 - drawing 9 . In addition, since the 
structure of both ends mentioned the same thing as the example as a cold 
cathode lamp, only one side is shown here. 

[0023] (Gestalt 1 of operation) Drawing 1 (a) and (b) show the (gestalt 1 of 
operation) of this invention, and drawing 1 (b) is a sectional view which meets the 
X-X' line in (a). 

[0024] As shown in drawing 1 , the fluorescent substance layer 3 is formed in the 
inner surface of a glass tube 2, electrode 5a of the shape of a tube in which the 
edge by the side of discharge carried out opening is prepared in the both ends, a 
suitable quantity of the enclosure matter is sealed, and the arc tube 1 is 
constituted. The metal internal lead-in wire 4 is connected to the edge by the side 
of un-discharging [ of one / at least / electrode 5a ], and the external lead-in wire 
7 is connected to the internal lead-in wire 4. 



[0025] electrode 5a - start-up assistance - public funds - the 1st coat 8 which 
consists of a group -- preparing - the inner surface of a glass tube 2 - start-up 
assistance - public funds - it is formed in the location with which the 2nd coat 9 
which consists of a group does not lap in the fluorescent substance layer 3 
formed in the inner surface of a glass tube 2. 

[0026] The 1st coat 8 is formed with an alkali metal compound, alkaline-earth- 
metal compounds, or such mixture, and the 2nd coat 9 is formed with alkali metal, 
alkaline earth metal, or such mixture. 

[0027] Hereafter, an example is given and explained. The glass tube 2 is formed 
in the hard material which consists of borosilicate glass, and serves as an overall 
length of 300mm, an outer diameter of 2.4mm, and a bore of 2.0mm. The inner 
surface of a glass tube 2 is covered so that a three-wave region luminescence 
fluorescent substance may serve as about 20 micrometers of thickness, and said 
fluorescent substance layer 3 is formed in it. 

[0028] The internal lead-in wire 4 is formed with the tungsten which are the 
formation ingredient of a glass tube 2, and the ingredient which the expansion 
coefficient approximated. As an external lead-in wire 7, the nickel wire with an 
outer diameter of 0.6mm was used. 

[0029] It becomes the both ends of a glass tube 2 from molybdenum, and said 
with outer-diameter [ of 1.7mm ], bore [ of 1.3mm ], and an overall length of 3mm 
- 5mm electrode 5a is prepared in them. The 1st coat 8 is formed in the electrode 
die-length direction covering die length of 0.5mm or more 3mm or less 
(preferably 1.5 **0.5mm) by the coverage of under 100microg (preferably 
40**20microg) more than 10microg. 

[0030] This 2nd coat 9 is formed in a predetermined location as follows. The 1st 
coat 8 is applied to electrode 5a. The mixed rare gas of mercury, an argon, and 
neon To the arc tube 1 which is enclosed by about 8 kPa(s) and formed about 
the 2nd coat 9 By aging by energizing a 18mA - about 25mA aging current from 
the twice of stationary lighting current, when the aging current which is about 3 
times, for example, stationary lighting current, is 8mA During aging, sputtering is 



carried out, and the 1st coat 8 applied to electrode 5a covers the inner surface of 
a glass tube 2, and is formed. 

[0031] Aging time amount is time amount which is completed in the condition that 
the 1st coat 8 does not disappear from the front face of electrode 5a, and leaves 
the 1st coat 8 to the front face of electrode 5a and by which the 2nd coat 9 of 
proper thickness is formed in the inner surface of said glass tube 2, and is a 10- 
minute about room here. 

[0032] Although sputtering of the discharge is generated and carried out even to 
the periphery to which the 1st coat 8 is applied from opening by the side of 
discharge of tube-like electrode 5a, in order that discharge may not attain to even 
the periphery to which the 1st coat 8 is applied for discharge of electrode 5a in 
stationary lighting current during aging, the 1st coat 8 and 2nd coat 9 after the 
completion of aging are stable, and do not disappear while in use. 
[0033] thus - beforehand - the front face of electrode 5a - the 1st coat 8 ~ 
preparing -- aging -- start-up assistance - public funds -- the thickness close to 
electrode 5a can form the 2nd uniform coat 9 by carrying out sputtering of the 
group and making the inner surface of a glass tube 2 cover. 
[0034] Since according to this configuration very small discharge occurs between 
the 2nd coat 9 and electrode 5a or between the 2nd coat 9 and the 1st coat 8 
and an initial electron required for start up is supplied in a cold cathode lamp 
even if it is under a dark environment, lowering of initial brightness can realize 
the small and good cold cathode lamp of the dark starting characteristic. 
[0035] Dark start delay time with the following comparison article A was 
measured by using as the operation article A the cold cathode lamp constituted 
as mentioned above. The measurement size was made into 100. The operation 
article A formed the caesium compound whose 1st coat 8 is one of the alkali 
metal compounds, and the 2nd coat 9 by the caesium which is one of the alkali 
metal. That in which the 2nd coat 9 is not formed as shown in drawing 2 was 
used as the comparison article A. 

[0036] After the test condition left the operation article A and the comparison 



article A in [ dark ] 0.1 luxs ambient illuminance for 48 hours, it was investigated 
about dark start delay time using the RF burning circuit (not shown) of output 
voltage 1200Vrms under the ambient illuminance of 0.1 luxs, the ambient 
temperature of 0 degree C, and calm conditions. The obtained measurement 
result is shown in drawing 3 . 

[0037] In the operation article A, to 90% of sample having lit up in 0.9 m seconds, 
the burning duration varied at 1 m seconds -, and 250 m seconds, and the lamp 
exceeding 500 m seconds was generated no less than 6% in the comparison 
article A so that clearly from this drawing 3 . In the case of the operation article A, 
feeble discharge occurred between the 1st coat 8 and the 2nd coat 9 or between 
the 2nd coat 9 and the 1st coat 8, the initial electron required for start up was 
supplied in the low-pressure discharge lamp, and the very good cold cathode 
lamp of the dark starting characteristic was obtained. 

[0038] In addition, when the structure of electrode 5a of both ends is another 
structure, it is desirable that the near electrode with which the 1st coat 8 was 
formed in the front face is connected to the high-tension side of a burning circuit. 
[0039] As an ingredient of the 1st coat 8, compounds of alkali metal (I group of a 
periodic table), such as Li, K, and Rb, can be used instead of a caesium 
compound. Compounds of alkaline earth metal (II group of a periodic table), such 
as Be, Mg, calcium, Sr, and Ba, can be used. 

[0040] In addition, although the configuration of electrode 5a was a tube-like with 
the above-mentioned (gestalt 1 of operation), even if it was the rod-like 
configuration where it did not have opening in a discharge side, compared with 
elegance, the very good cold cathode lamp of the dark starting characteristic was 
obtained conventionally. However, in this case, in order to maintain the condition 
of the 1 st and 2nd coat 8 and 9 to stability over a long period of time, it is 
required to restrict stationary lighting current low compared with the operation 
article A whose configuration of electrode 5a is a tube-like. 
[0041] When comparison examination is carried out with the operation article of 
JP,2001-15065,A, furthermore, in the case of JP,2001-15065,A The extraneous 



light which reaches the caesium compound prepared in the electrode the light 
which passed and decreased the luminous layer (equivalent to the fluorescent 
substance layer 3 in the gestalt of the above-mentioned implementation) applied 
inside the glass tube - most -- it is ~ the gestalt of the above-mentioned 
implementation of this invention -- like Compared with what carries out incidence 
to the 2nd coat 9, and generates very small discharge, it is the point that the 
good dark starting characteristic is not expectable, without forming the 2nd coat 9 
in the location with which it does not lap in said fluorescent substance layer 3 
formed in the inner surface of a glass tube 2, and an extraneous light decreasing 
it, and this invention is different from the conventional technique. 
[0042] (Gestalt 2 of operation) Drawing 4 and drawing 5 show the (gestalt 2 of 
operation) of this invention, and drawing 4 (b) is a sectional view which meets the 
X-X' line in (a). 

[0043] As shown in drawing 4 (a) and (b), the fluorescent substance layer 3 is 
formed in the inner surface of a glass tube 2, electrode 5b is prepared in the both 
ends, a suitable quantity of the enclosure matter is sealed, and the arc tube 1 is 
constituted. The metal internal lead-in wire 4 is connected to the edge by the side 
of un-discharging [ of electrode 5b ], and the external lead-in wire 7 is connected 
to the internal lead-in wire 4. 

[0044] the inner surface of an arc tube 1 - start-up assistance -- public funds -- 
coat 9a which consists of a group is formed so that it may approach with 
electrode 5b. Thus, in the constituted cold cathode lamp, since feeble discharge 
occurs between coat 9a which consists of electrode 5b and a start-up auxiliary 
metal and an initial electron required for start up is supplied, the very good cold 
cathode lamp of the dark starting characteristic is obtained. 
[0045] Hereafter, an example is given and explained. The glass tube 2 is formed 
in the hard material which consists of borosilicate glass, and serves as an overall 
length of 300mm, an outer diameter of 2.4mm, and a bore of 1 .8mm. The inner 
surface of a glass tube 2 is covered so that a three-wave region luminescence 
fluorescent substance may serve as about 20 micrometers of thickness, and the 



fluorescent substance layer 3 is formed in it. 

[0046] Electrode 5b of the shape of a rod which consists of a niobium with an 
overall length [ of 5mm ] and an outer diameter of 1 .0mm is prepared in the both 
ends of a glass tube 2, and welded connection of the end by the side of un- 
discharging [ of electrode 5b ] is carried out to the internal lead-in wire 4 with an 
outer diameter of 0.8mm. The internal lead-in wire 4 is formed with the tungsten 
which are the formation ingredient of a glass tube 2, and the ingredient which the 
expansion coefficient approximated, the both ends of an arc tube 1 are closed by 
this internal lead-in wire 4 and glass tube 2, and the mixed rare gas (not shown) 
of mercury, an argon, and neon is enclosed with the interior of an arc tube 1 by 
about 8 kPa(s). In addition, the other end of the internal lead-in wire 4 by which 
the end was connected with electrode 5b is connected to the external lead-in 
wire 7 with an outer diameter of 0.6mm made from nickel. 
[0047] Coat of 2 micrometers of thickness which consists of auxiliary metal for 
start up 9a is formed in the inner surface of the arc tube [ / near the electrode 5b ] 
1 . The auxiliary metal for start up consists of a metal with larger spatter yield than 
the spatter yield by the rare gas ion in the 100-600eV range of the base metal of 
electrode 5b, and nickel with said larger spatter yield than the niobium which is 
the base metal of electrode 5b here is used. 

[0048] This coat 9a is formed in the following procedures. Nickel with the larger 
spatter yield (atoms/ion) by the rare gas ion of the low energy of 100-600eV 
range than a niobium is put on the front face of the niobium which forms 
electrode 5b by methods of construction, such as electrolytic plating, 
electroplating, and spatter vacuum evaporationo. The thickness of nickel may be 
about 5 micrometers so that the thickness of coat 8a formed in the inner surface 
of an arc tube 1 like the after-mentioned may be set to about 2 micrometers. 
[0049] The internal lead-in wire 4 is connected to the end of electrode 5b on 
which nickel was put on the surface of the niobium by laser welding etc., and the 
assembly of a cold cathode lamp is performed by the usual manufacture 
approach. 



[0050] Drawing 5 shows the condition immediately after the assembly used as 
the preceding paragraph story of the cold cathode lamp shown in drawing 4 . In 
this condition, coat 9a is not formed in the inner surface of an arc tube 1 , but the 
nickel which is an auxiliary metal for start up is put on the front face of electrode 
5b, and forms coat 8a. 

[0051] Subsequently, if the high current 6mA or more which is usual lighting 
current, for example, a 15mA current, energizes to this electrode 5b and aging of 
about 2 hours is performed to it, during aging, the nickel put on the surface of the 
niobium will carry out sputtering, the inner surface of the arc tube 1 close to 
electrode 5b will be covered, and coat 9a of about 2 micrometers of thickness will 
be formed. 

[0052] thus -- beforehand -- the front face of electrode 5b -- start-up assistance -- 
public funds -- coat 8a which consists of a group -- preparing -- aging -- start-up 
assistance -- public funds ~ the inner surface of the arc tube 1 which approached 
electrode 5b by carrying out sputtering of the group and making the inner surface 
of an arc tube 1 cover ~ the start-up assistance with uniform thickness - public 
funds ~ coat 9a of a group can be formed in a short time, and manufacture of the 
good cold cathode lamp of the dark starting characteristic with small and lowering 
of initial brightness can be realized easily. 

[0053] Dark startability was examined as follows by using as the operation article 
B the cold cathode lamp created as mentioned above. After the test condition left 
the operation article B in [ dark ] 0.1 luxs ambient illuminance for 48 hours, it was 
investigated about dark start delay time using the RF burning circuit (not shown) 
of output voltage 1 200Vrms under the ambient illuminance of 0. 1 luxs, the 
ambient temperature of 0 degree C, and calm conditions. The obtained 
measurement result is shown in drawing 9 . 

[0054] Moreover, for the comparison, the lead oxide which is the electron 
emitting material of the metal oxide nature which emits an electron with the 
stimulus energy below a work function in dark was applied to the inner surface of 
an arc tube 1 instead of coat 9a which consists of nickel, and the cold cathode 



lamp was created. It investigated about dark start delay time in the same test 
condition as the above by using this cold cathode lamp as the comparison article 
B. The measurement result of the obtained comparison article B is shown in 
drawing 9 . 

[0055] In the operation article B and the comparison article B, although there is 
almost no difference in average dark start delay time, the greatest dark start 
delay time is 280 m seconds to 6030 m seconds of the comparison article B, and 
the operation article B did not have generating of big delay like the comparison 
article B so that clearly from drawing 9 . thus, (gestalt 2 of operation) the start-up 
assistance which approaches the inner surface of an arc tube 1 at electrode 5b in 
the operation article B which can be set - public funds -- since feeble discharge 
occurred among coat 9a which consist of electrode 5b and a start-up auxiliary 
metal and an initial electron required for start up was supplied in a low-pressure 
discharge lamp by preparing coat 9a which consists of a group, the very good 
cold cathode lamp of the dark starting characteristic was obtained. 
[0056] in addition, above-mentioned drawing 5 ~ like -- start-up assistance -- 
public funds - as for electrode 5a in which coat 8a which consists of a group was 
formed, it is desirable to connect with the high-tension side of a burning circuit. 
That is, although electrode 5b in which coat 8a was formed will be connected to 
the high-tension side of a burning circuit in the above-mentioned operation article 
B since the both ends of a low-pressure discharge lamp are the same structures, 
it is desirable that the near electrode with which the auxiliary metal for start up 
was prepared in the front face is connected to the high-tension side of a burning 
circuit for example, when the structure of both ends is another structure. 
[0057] In order to check this, the cold cathode lamp which made another 
structure the both ends of a low-pressure discharge lamp was created, and it 
considered as the operation article C. start-up assistance of this operation article 
C - public funds - the near electrode with which coat 8a which consists of a 
group is not prepared was connected to the high-tension side of a burning circuit, 
and dark start delay time was measured on the same conditions as the operation 



article B. The measurement size was made into 100. The obtained measurement 
result is shown in drawing 9 . 

[0058] In the operation article C which connected to the high-tension side of a 
burning circuit the near electrode with which metal 8a for start-up assistance is 
not prepared, the dark starting characteristic is good compared with the 
comparison article B so that clearly from drawing 9 , and as compared with the 
above-mentioned operation article B, the average dark start delay time of the 
operation article C is large with 250 m seconds, and the greatest dark start delay 
time has also become 480 m seconds. 

[0059] Since the electric field between the coats which consist of the near 
electrode and start-up auxiliary metal of distance at the time of output voltage 
impression of a RF burning circuit become strong, initial discharge occurs 
between the coats which consist of an electrode and a start-up auxiliary metal, 
and this is considered to be because for an initial electron required for start up to 
be supplied in a low-pressure discharge lamp. Thus, dark startability is 
remarkably improvable by connecting to the high-tension side of a burning circuit 
the electrode of the side which prepared the metal for start-up assistance. 
[0060] In addition, although the above-mentioned explanation gave and 
explained the example which covered the front face of electrode 5b by coat 8a 
which consists of an auxiliary metal for start up, this invention is not limited to this 
and the auxiliary metal for start up should just be prepared in the front face of 
electrode 5b at least. 

[0061] (Gestalt 3 of operation) Drawing 6 shows the (gestalt 3 of operation) of 
this invention, this (gestalt 3 of operation) - **** -- the inner surface of the arc 
tube 1 which used tube-like electrode 5a instead of rod-like electrode 5b, and 
approached opening of electrode 5a -- start-up assistance -- public funds -- it 
differs from the gestalt of the above-mentioned implementation in that coat 9b 
which consists of a group was formed. 

[0062] Electrode 5a consists of molybdenum and, specifically, has an outer 
diameter of 1 .5mm, a bore of 1 .3mm, and an overall length of 3mm. the inner 



surface of the arc tube 1 close to opening of electrode 5a - start-up assistance -- 
public funds - coat of 2 micrometers of thickness which consists of nickel which 
is group 8b is formed. 

[0063] This coat 9b forms the nickel film with a thickness of about 5 micrometers 
in the inner surface of electrode 5a by spatter vacuum evaporationo beforehand. 
By energizing the high current 6mA or more which is usual lighting current, for 
example, a twice to about 3 times current [ 15mA ], to electrode 5a, and 
performing aging of about 2 hours During aging, the nickel vapor-deposited by 
the inner surface of electrode 5a covers the inner surface of the arc tube 1 which 
sputtering was carried out and approached opening of electrode 5a, and is 
formed. 

[0064] Electrode 5a by which the nickel film was formed in the inner surface was 
connected to the high-tension side of a burning circuit by having used as the 
operation article D the cold cathode lamp constituted as mentioned above, and 
dark start delay time was measured on the same conditions as the above (gestalt 
2 of operation). The measurement size was made into 100. The obtained 
measurement result is shown in drawing 9 . 

[0065] As shown in drawing 9 , the average dark start delay time of the operation 
article D is 70 m seconds, the greatest dark start delay time is 150 m seconds, 
and it became still better from the dark starting characteristic of the operation 
article B in the above (gestalt 2 of operation). 

[0066] By thus, the thing made for the inner surface of an arc tube 1 to put the 
auxiliary metal for start up prepared in the inner surface according to aging, using 
tube-like electrode 5a as an electrode Distance with coat 9b which consists of 
electrode 5a and a start-up auxiliary metal becomes still shorter than the cold 
cathode lamp in the above (gestalt 2 of operation). Since the electric field 
between electrode 5a and coat 9b become still stronger and an initial electron 
required for start up becomes that it is easier to be supplied, a remarkable 
improvement of the dark starting characteristic is realizable. 
[0067] Moreover, although the coat which becomes the inner surface of electrode 



5a from the auxiliary metal for start up was formed, sputtering was carried out to 
the inner surface of an arc tube 1 according to aging and coat 9b was formed in 
the above-mentioned explanation As it is not limited to this and shown in drawing 
7 , this invention forms coat 8b which becomes the outside surface of electrode 
5a from the auxiliary metal for start up, may carry out sputtering of this coat 8b 
according to aging similarly, and may form coat 9c in the inner surface of an arc 
tube 1 . In this drawing 7 , in addition, by performing aging for about 30 minutes 
with a 20mA larger current than the above-mentioned explanation It becomes 
impossible to secure an electron number required [ an electrode inner surface ] 
for discharge. A part from the inside of electrode 5a to the outside surface near 
the opening A surroundings lump, [ discharge ] Since sputtering near the strong 
opening of the surroundings lump in electrode 5a becomes strong, the thickness 
of coat 8b and coat 9c is both thin toward the open end of electrode 5a. However, 
it can carry out like coat 9a which can extend discharge to the whole peripheral 
face of tubed electrode 5b by enlarging an aging current further, and is made to 
fully carry out sputtering of the coat 8b, for example, is shown in drawing 4 . 
[0068] (Gestalt 4 of operation) Drawing 8 shows the (gestalt 4 of operation) of 
this invention. In the gestalt of this operation, it differs from the above (gestalt 3 
of operation) at the point which formed 9d of coats in the inner surface of the arc 
tube 1 of a part with which it is near the electrode 5a, and the fluorescent 
substance layer 3 is not formed. 

[0069] That is, unlike the cold cathode lamp which shows the cold cathode lamp 
in the gestalt of this operation to drawing 6 and drawing 7 , the fluorescent 
substance layer 3 is not installed up to the outside surface of electrode 5a, and 
the location which counters, but the glass tube 2 has exposed the inner surface 
of the arc tube 1 near the opening edge of electrode 5a, and 9d of coats which 
consist of an auxiliary metal for start up is formed near the opening edge of 
electrode 5a. 

[0070] Thus, 9d of still more accurate coats is obtained rather than the coat 
formed in the front face at the fluorescent substance layer 3 which has the 



irregularity of several microns by carrying out sputtering of the auxiliary metal for 
start up to the inner surface of the good glass tube 2 of surface smooth nature 
instead of the fluorescent substance layer 3 top directly, and forming 9d of coats. 
[0071] Electrode 5a was connected to the high-tension side of a burning circuit 
by having used as the operation article E the cold cathode lamp constituted as 
mentioned above, and dark start delay time was measured on the same 
conditions as the above (gestalt 2 of operation). The measurement size was 
made into 100. 

[0072] The obtained measurement result is shown in drawing 9 . As shown in 
drawing 9 , the average dark start delay time of the operation article E was 30 m 
seconds, the greatest dark start delay time was 120 m seconds, and the dark 
starting characteristic was still better than the operation article D in the above 
(gestalt 3 of operation). 

[0073] In addition, although what consists of a single metal was mentioned as the 
example and the gestalt of each above-mentioned implementation explained it as 
electrodes 5a and 5b, this invention is not limited to this, can apply what consists 
of an alloy or a sintered metal, and can be applied to what combined the single 
metal, the alloy, and the sintered metal suitably further. 

[0074] Moreover, although the structure of the both ends of a cold cathode lamp 
mentioned the same thing as the example and explained it, this invention is not 
limited to this and one [ at least ] edge should just consist of gestalten of each 
above-mentioned implementation as mentioned above. 
[0075] Moreover, the cold cathode lamp of this invention is not limited to the 
gestalt of each above-mentioned implementation, and the dimension, a design, 
an ingredient, a form, rating, etc. can be chosen suitably. Moreover, an electrode 
will not be limited especially if not only an above-mentioned cylindrical electrode 
and an above-mentioned sleeve-like electrode but practical effectiveness, such 
as that in which it may be cylindrical, and the electrode of an owner bottom or a 
non-bottom is sufficient, for example, and the sleeve-like electrode has the 
structure more than two-layer, and a thing by which the emitter matter etc. is 



applied to the inner surface of a sleeve-like electrode, is made. 
[0076] 

[Effect of the Invention] The cold cathode lamp of this invention is a cold cathode 
lamp which prepared the electrode in the both ends of the glass tube with which 
the fluorescent substance layer was formed in the inner surface, and sealed the 
enclosure matter as mentioned above, one [ at least ] electrode -- start-up 
assistance -- public funds ~ the inner surface of said glass tube [ the 1st coat 
which consists of a group is prepared and / near one / said / electrode ] -- said 
1st coat -- approaching -- start-up assistance - public funds - by preparing the 
2nd coat which consists of a group Since feeble discharge occurs between the 
1st coat and the 2nd coat which consist of a metal for start-up assistance and an 
initial electron required for start up is supplied in a cold cathode lamp, the dark 
starting characteristic is very good. 

[0077] Moreover, the manufacture approach of the cold cathode lamp of this 
invention It faces manufacturing the cold cathode lamp which prepared the 
electrode in the both ends of the glass tube with which the fluorescent substance 
layer was formed in the inner surface, and sealed the enclosure matter. The 
enclosure matter is sealed, one [ at least ] edge of said glass tube - start-up 
assistance -- public funds, while arranging the electrode which has the 1st coat of 
a group The 2nd coat is formed in the location which does not lap with said 
fluorescent substance layer which energized and aged the current exceeding 
stationary lighting current to said electrode, carried out sputtering of said 1st coat 
according to this aging, and was formed in the inner surface of a glass tube. 
Since said aging is ended in the condition that the 1st coat does not disappear 
from the front face of said electrode and the 2nd coat is formed in the inner 
surface of the 1st coat and said glass tube on the surface of an electrode, the 
cold cathode lamp of this invention is easily realizable. 

[0078] Moreover, the cold cathode lamp of this invention is a cold cathode lamp 
which has the arc tube which prepared the electrode in the both ends of the glass 
tube with which the fluorescent substance layer was formed in the inner surface, 



and sealed the enclosure matter, the inner surface of said arc tube [ / near one / 
at least / electrode ] - start-up assistance ~ public funds -- by preparing the coat 
which consists of a group Since feeble discharge occurs in inter-electrode [which 
consist of a metal for start-up assistance / the coat and inter-electrode ] and an 
initial electron required for start up is supplied in a cold cathode lamp, it becomes 
the very good cold cathode lamp of the dark starting characteristic. 
[0079] Moreover, the manufacture approach of the cold cathode lamp of this 
invention It faces manufacturing the cold cathode lamp which has the arc tube 
which prepared the electrode in the both ends of the glass tube with which the 
fluorescence layer was formed in the inner surface, and sealed the enclosure 
matter. The electrode which has a group is prepared, one [ at least ] edge of said 
glass tube -- start-up assistance -- public funds -- said start-up assistance - 
public funds - the electrode of the side which has a group -- the high current 
beyond stationary lighting current -- energizing - aging -- this aging - said start- 
up assistance -- public funds - a group - sputtering -- carrying out -- the inner 
surface of said arc tube -- start-up assistance - public funds, since the coat 
which consists of a group is formed The cold cathode lamp of this invention is 
easily realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the important section of the cold cathode 
lamp in the (gestalt 1 of operation) of this invention, and its X-X' sectional view 
[Drawing 2] The sectional view of the cold cathode lamp of the comparison article 
for comparing the gestalt and the starting characteristic of this operation 
[Drawing 3] Burning probability-distribution drawing of the operation article of the 
gestalt of this operation, and a comparison article 

[Drawing 4] The sectional view showing the important section of the cold cathode 
lamp in the (gestalt 2 of operation) of this invention, and its X-X' sectional view 
[Drawing 5] the start-up assistance in the gestalt of this operation -- public funds - 
- the sectional view showing the important section of the cold cathode lamp 
before the coat of a group is formed in the inner surface of an arc tube 
[Drawing 6] The sectional view showing the important section of the cold cathode 
lamp in the (gestalt 3 of operation) of this invention 

[Drawing 7] The sectional view of an important section showing another example 
of the cold cathode lamp in the gestalt of this operation 

[Drawing 8] The sectional view showing the important section of the cold cathode 
lamp in the (gestalt 4 of operation) of this invention 

[Drawing 9] (Gestalt 2 of operation) Measurement result drawing of the start 
delay time of each operation article of - (gestalt 4 of operation), and a 
comparison article 
[Description of Notations] 

1 Arc Tube 

2 Glass Tube 

3 Fluorescent Substance Layer 

4 Internal Lead-in Wire 
5a, 5b Electrode 

7 External Lead-in Wire 



8 1st Coat Which Consists of a Metal for Start-Up Assistance 
8a, 8b Coat which consists of a metal for start-up assistance 

9 2nd Coat Which Consists of a Metal for Start-Up Assistance 

9a, 9b, 9c, 9d Coat which consists of a metal for start-up assistance 
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[0034] i wflfcjtt ± S i: , BSM^)i8«T*rfc -o X 
tH2<0»JR9i:1|ft5a^IBI, 4fc(iS52<0|ftJiB9 i: 
S 1 CO^H 8 1 sOP^-Cm^StW^m L , 

yri*itfeii^^^MM7^f**&$tis cot-, ™ 

[00 3 5 ] ±!E<7) 4 3 t»fig$^?^KtffiiklK9 >-T 
^ ^tfcftA t LT , TtEcOJtt^tfnA t COHf MfeiJjMtlB§ 

SS:«!l«Lfc. yr;HSc(4 1 0 o*fc Lfc. HJfciftA 

{4^ 1 OMdS (4T.4 ^? U #M^^fec0 1 S -fe y 
^tl^J , ® 2 OMU 9 (4T/k* U 1 ^Xh h 
-b >- ^ A T« L ^ „ m 2 iz 4 0 t $ 2 COM 9 ft 
ffi&StlX \ ^ t CO &J:b^n D pA t Lfc . 
[ 0 0 3 6 ] fX b^ffi4, »fep n n Afcib^p n n A^MH 
RS^ 0 . 1 )19 xaMW& iz 4 8 k^K^ L^fi, Jf H 

rss o . i ;u ^ x , m msm o °c , m.w^Vffx&ti 

W± 1 2 0 0 V r m s coSJH^iT0£# ( ) ^ 

[00 37 ] ^CO03 ^^HJ!^^4 3 »tp n nAT" 
(49 0 %co-if yr;Hi« 0 . 9 m#T"*iT L^cOtM L 
T, Jt^p n nAT'(4*iTFJt^rB^' 1 m#~2 5 0m#t 

fc„ »fep n n AcO*|^(4, mic0ffi)!8fcm2c0ffi)l9 

cop^, ^ (4m 2 com 9 1 m i com 8 1 cornxmrn 
=?mmzti. mmmmmm^x&m<$rmifcm 

[ 0 0 3 8 ] MSffigPcomS 5 acOSit^S'MitT" 

& 5 i§^-(;(4 , ^toUHfcS? 1 coffiM 8 ftftMZtitzM 
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[0039] micommscounkLxii, t/mmja 
m (mm<7)\M) col i , k, Rbzzcofc-smz-t 

v±m&m (mmmcoum) »Be, m§, c a , s 

[oo4o]^> ±t e« ( mmcomm 1 ) -cams 5 

iMf ft^StoTHi? Sr&ltfiiife*? >7tmt>tdz. . ffl 
L^J§^fc(4. j»lfcb^TSIl , H2<7)ffli 

8, 9o«*j^^5Etits-ri.^ftt, s^iTmii^ 

[004 1 ] S 4>l3, #IH2 0 0 1 - 1 5 0 6 
^llSSiftfc JtlHfcftf & 2:, #HB 2001-15065 

s<^*(±, %jxwftm&mzixk8XM (± 

fcfl&ieSiftttJI 3 t (4S& 6 &v MiatffM L , ft&ft 

tfm&tz zbt£<m2 mm 9 t as* ixm-mmz 

[0042] (mmmm2 > 04 tmsit. *$m?> 
(mmmm2) 04 (b) a u> t,ztm& 

[0043] 04 (a) (b) t^-J: 3 ^f5Xf 
20rtH(d4m«i3^M$ftT£ , 9. ^MSSB 
tttmS 5 b £>*u ilb^M^AWS^'^S 

iiT^^ 1 tmfoztix v ^ . mm 5 b <o#Rmio 

iffigPt(i#«So^»AH4^fSM$^T^0, ftS? 
»f AH 4 (d4^3fA§l 7 *rc v ^ . 

[0044] 1 Ofiffifc(4. fe»«Jjfl£«^ 

flg 5 b t £> h mm 9 a t comx-mmm 

[0 04 5] KIT. M#M*Wfxmfr& . tfvxV 

2(4. ^yjMtfy^^mmizxftMztix 

fcO. ^3 0 0mm, W12. 4mm, fi&l. 8m 

^*^W2 o mist x o izmmnfix . m 

[0 04 6] ^yX { §2o^m^mai. ^5 mm. 
fl 1 . 0 mm^^t^ifr t^liS^O^S 5 b *if& 



tt&fUCiS 0. €«5 bO#K«0-^(4. *[#0 . 
8mmOra#AH4fc}§ffiffiic§tLTUS 0 ft§P*A 

X"3b&?>yx-ryi l zxm$.%tiX& Y ) , zcoft^WA 

m b m *m 2 b \z x 0 ^« 1 «MSgP(4M±§ 

s„ -&vM5bbm j mtitz^mmxm4^ 
. i^g 0 . 6 m mo^ . y inmmmmxm 1 \z 

1 0 0 4 7 ] mms b ^ififit^ftii^ff 1 o^Ht 

(A. tel6ffl»#«^^^S)lW2^mOM)«9 a^'ffi? 

jss ^ s . fetsfflif . mm 5 b 

1 0 0~ 6 0 0 e vmWX-C0^tfX4 1> iZ X 

^TlimS 5 bf0S#:#aT'*l>-^t"^A i 0 tffE 
XV \° -9 JRMfO A § V > - >y ^l^ffiffl § tiX ^ I. . 
[0048] ^K§|9 a (4. IilTO#JHItTffM§tl 
5. W15 bSrffM-fS-^-b'^AO^ffit:, 1 0 0- 
6 0 0 e vmm^i&^V^-CO^X-i $yliZ X &X 
rt»/9Wk (atoms/ion) ^^b'^Aj; 0 i> 

M<7) i a izmm 1 ^f*lHtffM$tlSM8 aC?)JSJJ 
[0049] -tt'^A^ffiC- y ^;^ffi*§iX^ 

m«5 bc7)-®c. i^aaiA»4**u-iP»«^EtJ: o 
^•±xt>mt>tit. 

[ o o 5 o ] a 5 (404 izmT&mrnm? ymmm 
mb%h%m±xmk<ry\m?t^<, .i^mxn. % 

i)jjrrti,j.r:'.?> s - >y ^;K4«s 5 b <7)^ffitM#§ timm 

[00 5 1 ] ;<J0l;g5 b {ZW^0D&S\W&X' 

fohbmAVXTTmm^ Mi-(41 5mAtom^'}l€ 

%tim2^m<nx.-i?yytmbtih b , n~ : Jyy* 

^ lt . «« 5 b tis® L^^w 1 mmizmm l , 

HW2/xmg ; gc?)ffill9 a^ffM^ilSo 

[0052] icdx o [zh^^mmsh^mm^ 
mmmm&mfr^tmmsazmi, ^-wnzx 
mmmmmitmzxr^y ? y wTxmtm 1 <oftH 
\zwm^h z. b x\ mm 5 b iz^mitz?t^m 1 oft 

[00 53 ] AIBOJ: 5 tf^jSLfc^H®Sc«7y7°& 

si n n itB fc lt. tieo i 3 {zmmmmz^xm^ 
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7^ Mffl^S0°C. ISM^ffTT"tfi*mJ± 1 2 0 0V 

r m s comm^sm^ (m&t?) mute 

71<t. 

[0 0 54] ifc, lfclK«0«:«>t, --y^/l^6=Sr4» 

im LtZo z. mmmm? b t lt _hia 

fc. #WcttKn n pB«H£$£|||£H9 iz^rt. 

[0055] m9frt>wt>fr%£oiz. mm&Bttm 

n Q p B k Tfi , ^^ffl&i&gftJ^fcJiJI k L Emi 
3 0 mgHdff LT HfifeftBii 2 8 0 mfpXfo 0 , Jtf&Pn 

mmmm2) izmmtmBxn. mm\<?>ft 
mtzm 5 b ti£ft-ri»^»»ffl#« j; 0 ££«i9 
a ^isfts c: f: t\ *i 5 b t mmwitm $. 9 

[ 0 0 5 6 ] ±IEH5^j: 3 ^KrSffljfflAM 

£^&l>ffiJl8 a^iStltUffi 5 a(i, jjEffHB^) 

w^»8 a mMztitzVM 5 b ^wim^ 
mmzmmztiz, mm , wassasoflBg 

[0057] £«tig-f sfcftfc, fgJB&m^y 
mm, ca/;. <ommsh c ^MWf&ffl^Ji^S: 

I.W8a £>ilT C >=5r V S- itfTHff&OiS 

JHMtff M L , Sffip n n B k m t ^ft £T Hfffl«StLB§ 

iSteSlSLfc. ^xTvusii 1 0 o*h L£ 0 

iISISS£H9t^t-o 

[o 0 5 8] M9frt>wt>j!p%J:oi l z^ wmmshm&m 

8 a ^ISft^ilT v v£v MIJJotS£ fi$m$&<vMEMbz 

mmttznm&c iz^^x^m&Bizst^xvsmtm 
mmtmjk^-ox^^\ ±§&m/k&B timtz 
k. mmff a c^^mmmmtLmmii2 5 0mfpk± 
Mi^tfei m^commimmtimm t 4 s 0 m # 

[ 0 0 5 9 ] sja^*iT0£#om^mj±EP» 
xmrnrnvm. 1 . mimn? yrmztmHzsgz 



®mw?mm^ti&tz^xfo& k%t $>ti& . ^o<t 

smtzmm-tz zkx, mmmmmt < asm?* 

[oo6o]^, ±ieimt"«. m«5 b ^mmzMt 
mmmm&mfr ^^usa xm-otzmzmfxtm 

< k hmm 5bcommizimmwMmmkn^tiX^ 

[0061] (nmcoBM3 ) H6(i, mm 
mm3) z\cd mmmm3) xn. 

5 a^mnmzismLtimmimm^zmwsmm^ 

[00 62 ] ftffitll €S 5 aii^ u ffyti^K: 

^ Wll. 5mm, fi&l. 3mm, M3mmt5 

-jt^s. mm 5 av>fflnmzi&&ifi:%%m 1 

[00 63 ] ^tOM9b{i;, tt® 5 ac^ftfflfcftfxX 

l, ii«<ojSff«arc*4 6mAfiLh<ow«a[, mm 

2fefrt>3im&e>l 5mA(?)ttaEt1WE5ataiKt 
T^2^c7)x-^y^^ff3 .1 x-^y^t 
5 a CO F*0ffi IZMM § ilft: - *)V&X ^ v f U y ^ - 

$iiTms 5 a^Hjpstiag Lt&m 1 ^^Hts 

[0064] JilBO ± 3 (C^$il/i^lffiSt«7 

VM5 a£mm%?mmmzmmi. ±ie (mm?m 
m 2) tm mmzx mmmmtismzwfeiiz . -f 

>-T«i 1 0 0*t Lfc. f#^^fiJ5glSm*09 1 

[00 6 5 ] H9 t^-f J: 5 mm&V<0 ¥±^HtHte 
iBSfl^ti 7 0 g^f5HfS4&irjlfl^(i 1 5 
Omttftl ±IE (»S^ff#J2) ^(tl>Slfen n pB 

com mmm. i o t $ 1 fcwt^fc. 

[00 66 ] ^COJ; 5 tmffit LTfa-7"«c0lS5 
^ti 1 O^Htffi#§itl> ^ fcT\ m«5 a 

[00 67 ] ±IEIMT"«. m«5 acO^lHtfe 

H^W l (7)«tXA° 7 ^ u y?^XWM9 b ^ffM 
*^a-ti^S§til>icOT"(i^<. H7 
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£l«8b£ffMU ^oSMSb^mstx-^y 
J: 1xa"7 9 U y/UIM 1 OftffifcffiJl 9 c 
£?FMLTiJ;i\ =5r*s, £<O07Tli, tt3 0#ISI<0 
x- y'y y£±fBiMi: 0 i A^U2 0 mA^tsrff 
o £ i: fc± 9, mSftffltl?T1iK€t^&€TS^ 
«f*T"#5:<5:0 , SWi«5 a^fl^iM^ 

}&^® ^llPS<aS£®tf)*;i v 9 U y < & 5 co 
T-W 8bt«9c «DJP*# t tlffi 5 a (OlftftSg 

yywM£±% <th^t xwM^mymm 5 b a$m 
[0068] (Hjt^E4 ) tasa*^^ (njsto 

[oo69] t^b-h, ^mmmm^zhn^mm. 
mmyyrii, H6, wn^yjktivmmtmyyrtii 

[0 0 7 0] ze>X5i l z&ftfaM3<?)±.X'lt%< . ^ffl 
SffiKft S ? n y coW&Z f -tSS^ftfcJi 3 tffM Lt 

mmx ot$A>t»so^v«9d^f#A>^ 0 

[0071] ±feoi 3 fcffij£$^t^i«Rm7 yr 

B^ra&ilJJjgL^:, ^y77HS[i±l 0 0*fc Lfc. 
[0 0 72] H9 t^fo H9 fc^ 

i a Hft n D pEtOWfHfe»iiiflff#r H 1(i3 0 m 

[ o o 7 3 ] ±.m&mmmmxn, tssa, 

5 b fc LT. 4i-#E#^&§ tO^Wt^ffTlM^L 
t£\ *^«-tLmSE§iiSi^T1±=Sr<. 

[ 0 0 7 4 ] it, JifB#H^t0^FJT"(i, ^t«K€ 
5 y y OMSi^fiii^ t i> ^ £Mfc#(f Lt 



[0075] it, *^^iSK€^yr(±. ±ib 
fh Hfk JB, SfS^t43Slj^3S^rSgTS>S. it. 

Mi«'P3W«T«fe i> i mmm^mmx i> «t < . it 

[0076] 

mi?)®mmf. mm-ifcommco&mzmmMi 
tfjx'gnpmizmdM i ^m^mLxmmmm 
&mt*t>%zm2 mmzmiz - 1 x\ tmnmm 

m i 0 !> m 1 t H 2 O^Mor H lT-E^€^'^ 

* LT^®gt«5 y rmimzmtcmm^m 
i&ziz&tztb. mmM$Mm>mmbbxm$xfoh . 
[ o o 7 7 ] *HBJWt««7yyo»ii^ 

9&^imnxmt:m$iitz}%mmmmyyrmm 

•6«if L S:a€LTx-yyy ^<7)x-y"y^;J: 0 

mm$L 1 . luiBms^^H* 1 ^ n 1 l^t 

v vjt^TiflBx- y y ^"Sr^T LT , Hfii^^ffit^ 1 
^MM. filB^7Xl : c7)^ffit^2<7)MM&ffMt-|>to 
t-\ *HB«^ii®sc«7 y7^§^^i|-r-# h „ 

[0 0 78] it. ^Bj^f^^^yyii^ ^ 

^Afe©^g^Lt^« ; ^lrt-| ) ^fSft€7yyT- 
fc^T. ^< t i-^jO€S^}£f§tfcitl»f)IB^ 

mi Lx^wmmy yrHzim^m^m&m^ 
mikzuz tz#>, ^mmm^m^xmmsmm 

[ 0 0 7 9 ] it. *i»^iiSi7y7oii* 
i£i±. imtzmmtfMfczttfztfyx'gnmmizn 
mzmmmmit®%ifzm.mttt&&mmifrm 

ijcommzmmmm^mmi'immmn. wtBte 
mmhm&mzirf&wnnmizfeftmnffiPAkn-m 
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5y7V)^£^f»rH0i:^X-X' BfHH 

[04 ] *mx?> (mmmm2 ) ttsttsj&isfiiw 

5yr^gp^^BfH0i:^^x-x' BfH0 
[05 ] ^HJfiO^Etfc(tl»^t6»fflA«^M^ 

[06 ] *^<7) (mmmm3 ) tfeft-s^iiMi; 

[0i ] 



(a) 




[08] *^h^ (^jfeo^*j,4 ) izmi&mmjfzm 
[09 ] (nss^E2 ) - mmmmA ) o#njft 

p a n b ^Kn a n ^te»StlB§r B 1^iISI^0 

1 S^f 

2 #7*© 

3 SbKftJf 

4 ftUWAfl 
5a, 5 b MS 

7 mm*M 

s t * h m 1 osm 

sa, sb ithmmmmm^^mm 

9a, 9b, 9c, 9d SMjITOfflAM^^SS 

m 



(b) 
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[03] 
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[08] 



4 5a 9d A 




[09] 









»to D D C 








1 00 


1 1 5 


2 5 0 


z' 0 


3 0 




280 


6 030 


4S0 


1 5 0 


1 20 


4 * 


0 


20 


3 0 


0 


0 



(72) ^HJ^ #ffl {12) *1K «~ 

±PfiWPm^^pwioo6§tif! kt«s ^PSwpmflj^m«ioo6i:ffi &Tms 

F^-i,(##) 5C012 VV02 VV10 
5C028 EE01 
5C039 EA04 EA07 



